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DETAILED ACTION 
Status of the Claims 

1. Amendment filed February 22, 2006 has been entered. Claims 12-14, 18-26, 39 and 40 
have been cancelled. Claims 1, 6 and 10 have been amended. Claims 41-68 have been added. 
Claims and 1-11, 15-17 and 41-68 are pending. 



Claim Rejections - 35 USC §103 
The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

2. Claims 1-11, 15-17 and 41-54 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Hong (U.S. Patent No. 5,427,968) in view of Sung (U.S. Patent No. 6,018,178) of record. 

With respect to claim 1, Hong teaches an electrically alterable memory device 
substantially as claimed including: 

a second semiconductor layer (50), doped with a second dopant (P), the second 
semiconductor layer (50) having a top side; 

two spaced-apart diffusion regions (62) embedded in the top side of the semiconductor 
layer (50), each diffusion region (62) doped with the first dopant (N) in a second concentration, 
the two diffusion regions (62) including a first diffusion region (62) and a second diffusion 
region (62), and a first channel region defined between the first diffusion region (62) and the 
second diffusion region (62); 
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a first floating gate (60) having a first height and comprised of a conductive material, the 
first floating gate (60) disposed adjacent the first diffusion region (62) and above the first 
channel region and separated therefrom by a first insulator region (58), the first floating gate 
capable of storing electrical charge; 

a second floating gate (60) having a second height and comprised of a conductive 
material, the second floating gate (60) disposed adjacent the second diffusion region (62) and 
above the first channel region and separated therefrom by a second insulator region (58), the 
second floating gate (60) capable of storing electrical charge; and 

a control gate (66) having a third height that higher than the first height and the second 
height and comprised of a conductive material, the control gate (66) disposed laterally between 
the first floating gate (60) and the second floating gate (60), the control gate (66) separated from 
the first floating gate (60) by a first vertical insulator layer (64) and separated from the second 
floating gate (60) by a second vertical insulator layer (64), the control gate acting as a word 
select line, the control gate (66) further being above the first channel region without overlapping 
the two spaced-apart diffusion regions (62) and separated therefrom by a third insulator region 
(54). (See Fig. 4d). 

Thus, Hong is shown to teach all the features of the claim with the exception of explicitly 
disclosing a first semiconductor layer doped with a first dopant located under the second 
semiconductor layer. 

However, Sung teaches an electrically alterable memory device formed on a 
semiconductor substrate (1) having a first semiconductor layer (2) doped with a first dopant (N) 
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in a first concentration that is smaller than that of the diffusion region (14) and a second 
semiconductor layer (3), adjacent the first semiconductor layer (2), doped with a second dopant 
(P), that has an opposite electrical characteristic than the first dopant (N), the second 
semiconductor layer (3) having a top side. (See Figs. 1 and 9). 

Therefore, it would have been obvious to one having ordinary skill in the art at the time 
of invention to form the electrically alterable memory device of Hong on the semiconductor 
substrate having first and second semiconductor layer as taught by Sung to isolate the devices of 
different characteristics from each other. 

With respect to claim 41, Hong teaches an electrically alterable memory device 
substantially as claimed including: 

a second semiconductor layer (50), doped with a second dopant (P), the second 
semiconductor layer (50) having a top side; 

two spaced-apart diffusion regions (62) embedded in the top side of the second 
semiconductor layer (50), each diffusion region (62) doped with the first dopant (N) in a second 
concentration, the two diffusion regions (62) including a first diffusion region (62) and a second 
diffusion region (62), and a first channel region defined between the first and second diffusion 
region (62); 

a first floating gate (60) having a left side and a right side and comprising of a conductive 
material, the first floating gate (60) disposed adjacent the first diffusion region (62) and above 
the first channel region and separated therefrom by a first insulator region (58), the first floating 
gate (62) capable of storing electrical charge; 
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a second floating gate (60) having a left side and a right side and comprising of a 
conductive material, the second floating gate (60) disposed adjacent the second diffusion region 
(62) and above the first channel region and separated therefrom by a second insulator region 
(58), the second floating gate (60) capable of storing electrical charge; and 

a control gate (66) comprising of a conductive material, the control gate (66) disposed 
laterally between the first and second floating gate (60), the control gate (66) separated from the 
first floating gate (60) by a third insulator layer (64) and separated from the second floating gate 
(60) by a fourth insulator layer (64), the control gate (66) covering the first and second floating 
gate (60) on at least right side and left side, the control gate (66) further being above the first 
channel region and separated therefrom by a third insulator region (54). (See Fig. 4d). 

Thus, Hong is shown to teach all the features of the claim with the exception of explicitly 
disclosing a first semiconductor layer doped with a first dopant located under the second 
semiconductor layer. 

However, Sung teaches an electrically alterable memory device formed on a 
semiconductor substrate having a first semiconductor layer (2) doped with a first dopant (N) in a 
first concentration and a second semiconductor layer (3), adjacent the first semiconductor layer 
(2), doped with a second dopant (P), that has an opposite electrical characteristic than the first 
dopant (N), the second semiconductor layer (3) having a top side. (See Fig. 1). 

Therefore, it would have been obvious to one having ordinary skill in the art at the time 
of invention to form the electrically alterable memory device of Hong on the semiconductor 
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substrate having first and second semiconductor layer as taught by Sung to isolate the devices of 
different characteristics from each other. 

With respect to claims 2 and 42, in view of Sung, the first semiconductor layer is doped 
with first dopant (N-type) and the second semiconductor layer is doped second dopant (P-type), 
respectively. 

Thus, Hong and Sung is shown to teach all the features of the claim with the exception of 
alternatively doping the first and second semiconductor layers with the opposite type dopants. 

However, it is well known in the art that dopant N-type or P-type can be used 
interchangeably to form different characteristics devices, e.g., N channel or P channel devices. 

Therefore, it would have been obvious to one having ordinary skill in the art at the time 
of invention to dope the first and second semiconductor layers of Hong, in view of Sung, with 
any of the opposing dopant type, since it has been held that a mere reversal of the essential 
working parts, e.g., N-type instead of P-type or vice versa, of a device involves only routine skill 
in the art. In re Einstein, 8 USPQ 167. 

With respect to claims 3 and 43, the first dopant of Hong has an N-type characteristic and 
the second dopant having a P-type characteristic. 

With respect to claims 4, 6, 44 and 46, the first and second insulator region (58) of Hong 
having a thickness that allows tunneling of charge between the first floating gate (60) and the 
first channel region. 
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With respect to claims 5, 7, 45 and 47, the thickness of the first and second insulator 
region (58) of Hong is 100 A (between 70 A and 1 10 A). 

With respect to claims 8-11 and 48-51, the first and second vertical insulator (64) of 
Hong is made from a silicon dioxide or oxide nitride oxide (ONO) having a thickness that 
provides capacitance between the first and second floating gate (60) and the control gate (66), 
respectively, and the first and second vertical insulator (64) preventing leakage between the first 
and second floating gate (60) and the control gate (66), respectively. 

With respect to claims 15 and 52, the first and second floating gate (60) of Hong each 
inherently being capable of storing multiple levels of charge. 

With respect to claims 16 and 53, the first arid second floating gate (60) of Hong each 
inherently being capable of storing four levels of charge. 

With respect to claims 17 and 54, an oxide layer (58) of Hong is disposed on top of each 
diffusion region (62). 

3. Claims 55-68 are rejected under 35 U.S.C. 103(a) as being unpatentable over Hong (U.S. 
Patent No. 5,576,232) in view of Sung ' 178. 

With respect to claim 55, Hong teaches an electrically alterable memory device 
substantially as claimed including: 

a second semiconductor layer (5), doped with a second dopant (P), the second 
semiconductor layer (5) having a top side; 

two spaced-apart diffusion regions (59) embedded in the top side of the semiconductor 
layer (5), each diffusion region (59) doped with the first dopant (N) in a second concentration, 
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the two diffusion regions (59) including a first diffusion region (59) and a second diffusion 
region (59), and a first channel region defined between the first and second diffusion region (59); 

a first floating gate (580) having a first height and comprised of a conductive material, 
the first floating gate (580) disposed adjacent the first diffusion region (59) and above the first 
channel region and separated therefrom by a first insulator region (57), the first floating gate 
(580) capable of storing electrical charge; 

a second floating gate (580) having a second height and comprised of a conductive 
material, the second floating gate (580) disposed adjacent the second diffusion region (59) and 
above the first channel region and separated therefrom by a second insulator region (57), the 
second floating gate (580) capable of storing electrical charge; and 

a control gate (520) having at least two lateral sides and comprises of a conductive 
material, the control gate (520) disposed laterally between the first and second floating gate 
(580), the control gate (520) separated from the first floating gate (580) by a first vertical 
insulator layer (5570) and separated from the second floating gate (580) by a second vertical 
insulator layer (570), the control gate being covered by the first and second floating gate (580) 
on more than one lateral side, the control gate being separated from the first channel region by a 
third insulator region (51). (See Fig. 7h). 

Thus, Hong is shown to teach all the features of the claim with the exception of explicitly 
disclosing a first semiconductor layer doped with a first dopant located under the second 
semiconductor layer. 
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However, Sung teaches an electrically alterable memory device formed on a 
semiconductor substrate having a first semiconductor layer (2) doped with a first dopant (N) in a 
first concentration and a second semiconductor layer (3), adjacent the first semiconductor layer 
(2), doped with a second dopant (P), that has an opposite electrical characteristic than the first 
dopant (N), the second semiconductor layer (3) having a top side. (See Fig. 1). 

Therefore, it would have been obvious to one having ordinary skill in the art at the time 
of invention to form the electrically alterable memory device of Hong on the semiconductor 
substrate having first and second semiconductor layer as taught by Sung to isolate the devices of 
different characteristics from each other. 

With respect to claim 56, in view of Sung, the first semiconductor layer is doped with 
first dopant (N-type) and the second semiconductor layer is doped second dopant (P-type), 
respectively. 

Thus, Hong and Sung are shown to teach all the features of the claim with the exception 
of alternatively doping the first and second semiconductor layers with the opposite type dopants. 

However, it is well known in the art that dopant N-type or P-type can be used 
interchangeably to form different characteristics devices, e.g., N channel or P channel devices. 

Therefore, it would have been obvious to one having ordinary skill in the art at the time 
of invention to dope the first and second semiconductor layers of Hong, in view of Sung, with 
any of the opposing dopant type, since it has been held that a mere reversal of the essential 
working parts, e.g., N-type instead of P-type or vice versa, of a device involves only routine skill 
in the art. In re Einstein, 8 USPQ 167. 
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With respect to claim 57, the first dopant of Hong has an N-type characteristic and the 
second dopant having a P-type characteristic. 

With respect to claims 58 and 60, the first and second insulator region (57) of Hong 
having a thickness that allows tunneling of charge between the first and second floating gate 
(580) and the first channel region. 

With respect to claims 59 and 61, the thickness of the first and second insulator region 
(57) of Hong is 100 A (between 70 A and 1 10 A). 

With respect to claims 62-65, the first and second vertical insulator (570) of Hong is 
made from a silicon dioxide or oxide nitride oxide (ONO) having a thickness that provides 
capacitance between the first and second floating gate (580) and the control gate (520), 
respectively, and the first and second vertical insulator (570) preventing leakage between the first 
and second floating gate (580) and the control gate (520), respectively. 

With respect to claim 66, the first and second floating gate (580) of Hong each inherently 
being capable of storing multiple levels of charge. 

With respect to claim 67, the first and second floating gate (580) of Hong each inherently 
being capable of storing four levels of charge. 

With respect to claim 68, an oxide layer (57) of Hong is disposed on top of each diffusion 
region (59). 

Response to Arguments 
4. Applicant's arguments with respect to amended and new claims have been considered but 
are moot in view of the new ground(s) of rejection. 
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Conclusion 

5. Applicant's amendment necessitated the new ground(s) of rejection presented in this 
Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP § 706.07(a). 
Applicant is reminded of the extension of time policy as set forth in 37 CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within TWO 
MONTHS of the mailing date of this final action and the advisory action is not mailed until after 
the end of the THREE-MONTH shortened statutory period, then the shortened statutory period 
will expire on the date the advisory action is mailed, and any extension fee pursuant to 37 
CFR 1 .136(a) will be calculated from the mailing date of the advisory action. In no event, 
however, will the statutory period for reply expire later than SIX MONTHS from the date of this 
final action. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Anh D. Mai whose telephone number is (571) 272-1710. The 
examiner can normally be reached on 8:00AM-5:00PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Wael Fahmy can be reached on (571) 272-1705. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
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applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 




ANHDlMAJ 
PRIMARY EXAMINER 



